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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

Claims 1 and 17 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Richardson et al. (US pat. 6,917,631). 

With respect to claim 1, Richardson discloses a pulsed laser comprising: a first 
beam path for establishing at least one shod light pulse (22 to 20 in fig. 2); a second 
beam path for amplifying the short light pulse to obtain at least one high power short 
light pulse (21 to 54 in fig. 2); a switch for directing the shot light pulse from the first 
beam path into the second beam path (col. 9, line 11-15); and a pulse shortening 
element (12) disposed in the first beam path and absent from the second beam path 
(see fig. 2). 

With respect to claim 17, Richardson discloses a resonator cavity having a 
resonator arm (22 to 20 in fig. 2); a gain cavity having a gain arm (21 to 54 in fig. 2); a 
pulse shortening element (12) disposed in the resonator arm and excluded from the 
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gain arm (see fig. 2); and an optical switch for controllably selecting between the 
resonator arm and the gain arm (col. 9, line 1 1-15). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2-7, 13-16, and 24-26, are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Richardson et al. (US pat. 6,917,631) in view of Wundke "PbS 

quantum- dot-doped glasses for ultrashort-pulse generation", Appl. Phys. Lett. 76, 10- 

12 (2000). 

With respect to claims 2-6, Richardson discloses pulse shortening element (12). 
However, Richardson fail to specifically disclose a passive pulse shortening element 
comprising a saturable absorber that is a solid state, comprises a quantum dot-doped 
glass material, and where the saturable absorber is a liquid saturable absorber. The 
passive pulse shorting element comprising a saturable absorber that is a solid state, 
comprises a quantum dot-doped glass material, and where the saturable absorber is a 
liquid saturable absorber is well taught by Wundke (page 10). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine 
Richardson's and Wundke's invention to enable passive self-starting mode locking in 



Application/Control Number: 1 0/785,21 9 Page 4 

Art Unit: 2828 

solid state lasers and to provide simpler, less expensive solutions laser design than 
additive pulse or active mode locking techniques, as indicate by Wundke (page 10). 

With respect to claim 7, Richardson and Wundke disclose everything as claimed 
above. In addition, Richardson discloses a variable switch disposed in the second beam 
path for outputting the high power short light pulse (col. 9, line 11-15). 

With respect to claim 13, Richardson and Wundke disclose everything as 
claimed above. In addition, Richardson discloses a first beam path and the second 
beam path (fig. 2) have at least one segment (12) in common (fig. 2); and the first beam 
path and the second beam path have respective separate segments (fig. 2), the passive 
pulse shortening element (12) being disposed in the separate segment of the first beam 
path (fig. 2). 

With respect to claims 14 and 15, Richardson and Wundke disclose everything 
as claimed above. In addition, Richardson discloses a variable switch disposed in the 
common and separated segment of the second beam path for outputting the high power 
shod light pulse (col. 9, line 11-15 and fig. 2). 



With respect to claim 16, Richardson and Wundke disclose everything as 
claimed above. In addition, Richardson discloses a gain module (12) disposed in the 
common segment (see fig. 1) a pulse selector (see Richardson, col. 2, line 51), which 
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for example, indicated by Madey in pat. # 5,010, 555, is consist of a cavity dumper, 

disposed in the common segment and having an output beam path (see Richardson, 

fig. 2); a loss module disposed in the separate segment of the first beam path (col. 13, 

lines 21-23); and an active mode locker disposed in the separate segment of the first 

beam path (col. 9, lines 66-67; and a pulse shortening element (12) disposed in the 

separate segment of the first beam path. Richardson fail to specifically discloses a 

passive pulse shorting element comprises a saturable absorber. A passive pulse 

shortening element comprises a saturable absorber is well taught by Wundke (page 10). 
It 

would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine Richardson's and Wundke's invention to enable passive self-starting 
mode locking in solid state lasers and to provide simpler, less expensive solutions laser 
design than additive pulse or active mode locking techniques, as indicate by Wundke 
(page 10). 

With respect to claims 24 and 25, Richardson discloses a pulsed laser 
comprising: a first beam path for establishing at least one shod light pulse (22 to 20 in 
fig. 2); a second beam path for amplifying the short light pulse to obtain at least one 
high power short light pulse (21 to 54 in fig. 2); and a pulse shortening element (12) 
disposed in the first beam path and absent from the second beam path (see fig. 2). 
However, Richardson fails to specifically disclose that the pulses shortening element is 
a passive mode locker. The pulses shortening element being a passive mode locker is 
well taught by Wundke (see page 10). It would have been obvious to one of ordinary 
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skill in the art at the time the invention was made to combine Richardson's and 
Wundke's invention to enable passive self-starting mode locking in solid state lasers 
and to provide simpler, less expensive solutions laser design than additive pulse or 
active mode locking techniques, as indicate by Wundke (page 10). 

With respect to claim 26, Richardson discloses establishing light in a resonator 
cavity of the laser to produce a first light pulse (mirror 22 to 20), and a pulse shortening 
element (12) disposed in the resonator cavity; and the first light pulse having a duration 
and further having a peak power (see col. 1, line 44, amplifying light in the resonator 
cavity to produce a second light pulse having a peak power (col. 2, line 50) and a 
duration less than the duration of the first light pulse (see col. 1, lines 43-44); directing 
the second light pulse from the resonator cavity into a gain cavity (see fig. 2); the gain 
cavity excluding the saturable absorber [the short pulse element (12)] (see fig. 2); 
amplifying the second light pulse in the gain cavity to obtain a third light pulse having a 
peak power above the peak power of the second light pulse (col. 1 1 , line 21-24 and fig. 
7); and outputting the third light pulse (44) from the laser (col. 1 1 , line 27). However, 
Richardson fails to specifically disclose that the pulses shortening element is a 
saturable absorber having a saturation level . The pulses shortening element being a 
saturable absorber having a saturation level is well taught by Wundke (see pages 10 
and 12). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine Richardson's and Wundke's invention to enable 
passive self-starting mode locking in solid state lasers and to provide simpler, less 
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expensive solutions laser design than additive pulse or active mode locking techniques, 
as indicate by Wundke (page 10). 

Claims 8-12 and 22-23, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Richardson et al. (US pat. 6,917,631) in view of Wundke "PbS quantum- dot-doped 
glasses for ultrashort-pulse generation", and further in view of Milam et al. (3,879,686). 

With respect to claims 8-10, and 12, Richardson and Wundke disclose: a first 
highly reflective mirror (22); a second highly reflective mirror (20), the first beam path 
being defined between the first mirror and the second mirror (fig. 2) wherein the first 
beam path and the second beam path have a gain module (12) disposed segment in 
common defined between the first mirror and the switch (fig. 2); and wherein the first 
beam path and the second beam path have respective separate segments (fig. 2), the 
passive pulse shortening element (12) being disposed in the separate segment of the 
first beam path (fig. 2); A variable switch disposed in the common segment and in the 
separate segment of the second beam path for outputting the high power shod light 
pulse (col. 9, line 11-15). Richardson and Wundke fail to specifically disclose a third 
highly reflective mirror, the second beam path being defined between the first highly 
reflective mirror and the third highly reflective mirror. A third highly reflective mirror, the 
second beam path being defined between the first highly reflective mirror and the third 
highly reflective mirror is well taught by Milam (fig. 1). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to combine the three 
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references above to produce variable duration short laser pulses, as indicated by Milam 
(col. 2, line 46). 

With respect to claim 1 1 , Richardson and Wundke disclose everything as 
claimed above. In addition, Richardson discloses a loss module disposed in the 
separate segment of the first beam path (col. 13, lines 21-23); and an active pulse 
shortening element disposed in the separate segment of the first beam path (col. 9, 
lines 66-67). 

With respect to claim 22, Richardson discloses a first high reflectivity mirror (22); 
a second high reflectivity mirror (20), a first beam path being defined between the first 
high reflectivity mirror and the second high reflectivity mirror (see fig. 2); a loss module 
disposed in the first beam path (col. 13, lines 21-23); an active mode locker disposed in 
the first beam path (col. 9, lines 66-67); a second beam path being defined between the 
first high reflectivity mirror and another and having a common beam path segment in 
common with the first beam path; a cavity dumper disposed in the common beam path 
segment and having an output beam path (see fig. 2); a gain module (12) disposed in 
the common beam path segment; and a switch disposed in the common beam path 
segment at a first end thereof (col. 9, line 1 1-15 ), a second end of the common beam 
path segment being at the first mirror(22) (see fig. 2) . Richardson also discloses a 
pulses shortening element disposed in the first beam path (12). However, Richardson 
fails to specifically disclose that the pulses shortening element is a passive mode locker. 
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Richardson also fails to specifically disclose a third high reflectivity mirror. The pulses 
shortening element being a passive mode locker is well taught by Wundke (see page 
10). A third high reflectivity mirror is also well taught by Milam (see fig. 1). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
combine the three references above to produce variable duration short laser pulses, as 
indicated by Milam (col. 2, line 46). 

With respect to claim 23, Richardson, Wundke, and Milam disclose everything as 
claimed above. In addition, Richardson discloses a subsequent polarizer (36) disposed 
in the second beam path (see fig. 2). A waveplate and a polarizer can be use 
interchangeable; for example, see Harney et al (US pat. 4,059,759). 

Claims 18-21, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Richardson et al. (US pat. 6,917,631) in view of Milam (US pat. 3,879,686). 

With respect to claim 18, Richardson discloses: a first mirror (22); a second 
mirror (20), the resonator cavity being disposed between the first mirror and the second 
mirror (see fig. 2), and resonator arm being disposed between the optical switch and the 
second mirror (20) (see fig. 2); the gain cavity being disposed between the first mirror 
and another item; the gain arm being disposed between the optical switch and another 
item (see fig. 2); wherein the resonator cavity and the gain cavity share a common 
segment (12) disposed between the first mirror and the optical switch. Richardson fails 
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to specifically disclose a third mirror. A third mirror is well taught by Milam (fig. 1). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine Richardson's and Milam's inventions to produce variable duration 
short laser pulses, as indicated by Milam (col. 2, line 46). 

With respect to claims 19 and 20, Richardson and Milam disclose everything as 
claimed above. In addition, Richardson discloses a variable switch disposed in the 
common segment and gain arm for outputting a light pulse (col. 9, line 11-15). 

With respect to claim 21, Richardson and Milam disclose everything as claimed 
above. In addition, Richardson discloses wherein one mirror that is partly transmissive 
for outputting a light pulse (col. 15, line 67 and col. 16, lines 1-2). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Guch, Jr. et al. (US pat. 6,580,732) discloses a short pulse laser resonator having a 
solid state gain medium with multiple laser outputs. Guch fails to disclose a quantum 
dot-doped saturable absorber. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ernest Unelus whose telephone number is 571-272- 
8596. The examiner can normally be reached on 9am to 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on 571-272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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